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ABSTRACT 



INTRODUCTION 



Introduction: Interstitial pregnancy is a rare and life- 
threatening condition. Diagnosis and appropriate man- 
agement are critical in preventing morbidity and death. 

Case Description: Four cases of interstitial pregnancy 
are presented. Diagnostic laparoscopy followed by lapa- 
rotomy and cornuostomy with removal of products of 
conception was performed in 1 case. Laparoscopic cornu- 
ostomy and removal of products of conception were per- 
formed in the subsequent 3 cases with some modifications 
of the technique. Subsequent successful reproductive out- 
comes are also presented. 

Discussion: Progressively conservative surgical measures 
are being used to treat interstitial pregnancy successfully, 
with no negative impact on subsequent pregnancies. 

Keywords: Cornuostomy, Interstitial ectopic, Laparoscopy. 



Interstitial pregnancy is a rare and life-threatening condi- 
tion. Implantations specifically occurring in the interstitial 
area account for 1% of all ectopic pregnancies after in vitro 
fertilization (IVF) and have been reported in 1% to 6% of 
all ectopic pregnancies otherwise. 1-3 A distinction should 
be made from cornual pregnancy. By definition, a cornual 
pregnancy refers to the implantation and development 
of a gestational sac in one of the upper and lateral 
portions of the uterus. Conversely, an interstitial preg- 
nancy is a gestational sac that implants within the prox- 
imal, intramural portion of the fallopian tube that is 
enveloped by the myometrium. 4-7 The interstitial por- 
tion is approximately 0.7 mm in width and approxi- 
mately 1 to 2 cm in length. The importance of diagnos- 
ing this condition correctly and as early as possible is 
related to the high mortality rate of 2% to 2.5%. The 
mortality rate for ectopic pregnancies overall is 0.14%. 4 
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Common predisposing factors are previous ectopic preg- 
nancy, previous ipsilateral salpingectomy, and IVF. Be- 
cause of its unique location, interstitial pregnancy remains 
one of the most difficult ectopic pregnancies to diagnose. 5 
The following ultrasonographic criteria have been pro- 
posed for diagnosing such a condition: an empty uterine 
cavity, a gestational sac located eccentrically and >1 cm 
from the most lateral wall of the uterine cavity, and a thin 
(<5 mm) myometrial layer surrounding the gestational 
sac. 8 The "interstitial line sign" that extends from the 
upper region of the uterine horn to border the intramural 
portion of the fallopian tube has also been used. 9 Three- 
dimensional ultrasonography scans and magnetic resonance 
imaging allow for accurate early diagnosis of interstitial preg- 
nancy if suspected on 2-dimensional ultrasonography 
scans. 10 ' 11 Traditionally, treatment of interstitial pregnancy 
has been surgical and may include hysterectomy or cor- 
nual resection by laparotomy or laparoscopy. 1 There is no 
general agreement on the correct surgical technique. In- 
creasingly more conservative approaches are being used 
such as cornuostomy instead of cornual resection, as well 
as laparoscopy in place of laparotomy. Many cases of 
laparoscopic cornuostomy have been described in the 
literature so far. 12-18 An Endoloop (Ethicon Products, Liv- 
ingston, UK) or encircling method to repair the cornuos- 



JSLS (2014)18:197-203 



197 



Interstitial Ectopic Pregnancy, Warda H et al. 



tomy incision after removal of products of conception has 
been described in 11 cases by Moon et al. 18 After cornu- 
ostomy in general and laparoscopic cornuostomy in par- 
ticular, subsequent pregnancy is of concern because of 
the weakening of the cornual area, leading to a predispo- 
sition for uterine rupture. Moon et al described a favorable 
reproductive outcome in 11 cases that were treated by 
laparoscopic cornuostomy and in which delivery by elec- 
tive cesarean section was performed at term without any 
complications. Su et al 17 reported a uterine rupture at the 
scar of a prior laparoscopic cornuostomy after vaginal 
delivery of a full-term healthy neonate. 

On the basis of the available literature, more data are 
needed to determine the best technique of laparoscopic 
cornuostomy and its subsequent reproductive outcome. 
We report 4 cases of interstitial ectopic pregnancies man- 
aged with increasingly more conservative approaches of 
cornuostomy and their subsequent reproductive outcome. 

CASE DESCRIPTION 

Case 1 

A 36-year-old woman presented with primary infertility of 
2.5 years' duration. The underlying etiology included male 
factors and tubal factors with a history of Chlamydia 
infection in the past. She opted for IVF treatment with 
intracytoplasmic sperm injection (ICSI). The first cycle 
resulted in a missed abortion. The patient underwent a 
suction dilatation and curettage. A subsequent cycle with 
intrauterine insemination after controlled ovarian stimula- 
tion resulted in no pregnancy. A second cycle of ICSI 
resulted in pregnancy. A transvaginal ultrasonography 
scan 25 days after embryo transfer showed implantation of 
the gestational sac to the extreme left lateral side of the 
upper segment of the uterus. A repeat scan 32 days after 
transfer confirmed the location of the sac to be within the 
proximal, intramural portion of the fallopian tube; it was 
enveloped by the myometrium and located eccentrically 
>1 cm from the most lateral wall of the endometrial 
cavity. The patient underwent diagnostic laparoscopy, 
which confirmed the diagnosis of interstitial ectopic preg- 
nancy because the sac was located lateral to the insertion 
of the round ligament in the uterus. This was followed by 
laparotomy because the surgeon who performed the sur- 
gery felt more comfortable performing cornuostomy by 
laparotomy as opposed to operative laparoscopy. The 
uterus was injected with diluted vasopressin (20 U in 100 
mL of normal saline solution), and the uterine bulge was 
incised with a monopolar electrosurgical device (30-W 



cutting current). The gestational sac was expressed, and 
the uterine incision was repaired with No. 2-0 Vicryl su- 
tures (Ethicon, Somerville, New Jersey) in a figure-of-8 
configuration. The pathology report confirmed products 
of conception. The patient underwent a third ICSI cycle, 
and she conceived. There were no complications during 
the pregnancy. She delivered a live female neonate 
weighing 5 lb 2 oz at 35 weeks 6 days by cesarean section. 

Case 2 

A 36-year-old patient, gravida 3, para 3, presented with a 
history of secondary infertility for 2.5 years' duration. She 
had 2 normal spontaneous vaginal deliveries and 1 pre- 
mature delivery with a stillbirth. She conceived after IVF 
treatment. At 7 weeks' gestation, a transvaginal ultrasonog- 
raphy scan suggested an interstitial pregnancy (Figure 1). 
The patient had no symptoms except for sporadic vaginal 
bleeding. Laparoscopy showed a left interstitial ectopic preg- 
nancy measuring approximately 2 to 3 cm in diameter. Di- 
luted vasopressin (20 U in 100 mL of normal saline solution) 
was injected into the myometrium (Figure 2). Two stay 
sutures were placed. This was followed by a left linear 
cornuostomy. A laparoscopic spatula connected to monopo- 
lar cautery (30-W cutting current) was used to make an 
incision along the most bulging portion of the interstitial 
pregnancy. Hydrodissection was used to remove the gesta- 
tional sac. Two mattress sutures (No. 2-0 Vicryl) were used to 
approximate the myometrium. Stay sutures were tied, and 
the cornuostomy site was reapproximated with No. 2-0 Vic- 




Figure 1. Transvaginal 2-dimensional ultrasonography scan in 
transverse view showing left interstitial ectopic pregnancy (ar- 
row) in case 2. 
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Figure 2. Laparoscopic view of left interstitial ectopic pregnancy Figure 3- Laparoscopic view of large right interstitial ectopic 
after injection of diluted vasopressin in case 2. pregnancy in case 3. 



ryl in a continuous running manner. The pathology report 
confirmed products of conception. 

The patient subsequently conceived spontaneously. As 
noted earlier, she had a history of preterm delivery, and 
during this pregnancy, she presented with spontaneous 
rupture of membranes at 28 weeks, with fetal breech 
presentation. She was delivered at this time by a classical 
cesarean section with no adverse neonatal outcomes. 

Case 3 

A 30-year-old patient, gravida 1, para 0, with a history of 
secondary infertility for 1 year's duration due to tubal 
factors, presented for IVF treatment at our unit. She had a 
history of right salpingectomy for a previous ruptured 
ectopic pregnancy and a history of pelvic inflammatory 
disease resulting in extensive pelvic adhesions and dam- 
age to the left fallopian tube. She conceived during her 
second cycle of IVF treatment. A transvaginal ultrasonog- 
raphy scan showed 3 possibly nonviable gestational sacs 
at 6 weeks' gestation. A subsequent ultrasonography scan 
at 8 weeks' gestation showed a possible right interstitial 
ectopic pregnancy along with 2 collapsed intrauterine 
sacs. The patient was strongly advised to undergo a diag- 
nostic laparoscopy to confirm the diagnosis and to correct 
it surgically; however, she refused. At 10 weeks' gestation, 
she had a repeat ultrasonography scan confirming the 
diagnosis and consented to undergo surgery. Diagnostic 
laparoscopy showed a large right interstitial ectopic preg- 
nancy (Figure 3). Laparoscopic cornuostomy was per- 
formed. Initially, diluted vasopressin (20 U in 100 ml of 
normal saline solution) was injected into the myometrium 



for vasoconstriction. A 2-cm transverse incision was made 
in the seromuscular layer of the fundal region over the 
ectopic mass by use of a monopolar spatula (cutting 
current of 30 W). The gestational sac was visualized, and 
the incision was extended to allow its delivery, by use of 
the technique of hydrodissection with gentle traction 
on the tissue with a toothed forceps and countertraction 
on the myometrial tissue with atraumatic forceps. The 
placental tissue was removed in a piecemeal fashion. 
Laparoscopic scissors were used to trim the edges of the 
cornuostomy incision. An argon beam coagulator at a 4-L 
flow rate and 40-W current (Birtcher Medical Systems, 
Irvine, California) was used to secure homeostasis in the 
myometrial bed. The edges of the myometrial bed were 
approximated by a 2-mattress suture technique followed 
by a continuous running suture (No. 2-0 Vicryl). Homeo- 
stasis was secured, and the procedure was terminated. 

The patient had an uneventful recovery and was dis- 
charged home on the same day. Repeated j8 human cho- 
rionic gonadotropin (/3-hCG) values showed a gradual 
decrease to normal nonpregnant levels. Subsequently, the 
patient underwent another cycle of IVF treatment, result- 
ing in a twin pregnancy; the neonates were delivered by 
cesarean section at 36 weeks' gestation. 

Case 4 

A 30-year-old woman, gravida 1, para 0, with a known 
incomplete uterine septum was referred to our unit for 
persistent elevation of /3-hCG levels. Twelve weeks ear- 
lier, she was assumed to have had a complete miscarriage 
at 7 weeks' gestation. She presented at that time with 
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Figure 4. Transvaginal 2-dimensional ultrasonography scan in 
transverse view showing a very thin myometrium at the fundal 
region to the right side (arrow), raising the possibility of a 
cornual versus interstitial ectopic pregnancy in case 4. 



bleeding and passage of a large amount of tissue. Fol- 
low-up by serial /3-hCG measurement showed an initial 
drop; however, the levels failed to reach zero. The /3-hCG 
level detected 3 months after miscarriage was found to be 
29 mlU/mL. A transvaginal ultrasonography scan showed a 
possible missed abortion with a large gestational sac and 
yolk sac confined to the right side. One area of concern on 
ultrasonography was a very thin myometrium at the fundal 
region. Therefore the possibility of cornual versus interstitial 
ectopic pregnancy was entertained (Figure 4). A diagnostic 
laparoscopy was perfomied and showed a large right inter- 
stitial ectopic pregnancy (Figure 5). In a similar manner as 
described in case 3, laparoscopic cornuostomy with removal 
of the gestational sac, followed by laparoscopic repair of the 
cornuostomy incision, was perfomied (Figure 6). A subse- 
quent hysterosalpingogram (HSG) confirmed a T-shaped 
appearance of the uterus, a patent left tube, and blockage of 
the right tube at the interstitial portion. The patient tried to 
conceive on her own starting 4 months after her surgery. She 
conceived in the second cycle and delivered by cesarean 
section at 38 weeks' gestation. 

DISCUSSION 

The traditional treatment of interstitial pregnancy has 
been cornual resection or hysterectomy in cases with 
severely damaged uteri. 19 Ruptured interstitial pregnancy 
may present with hypovolemic shock, necessitating emer- 
gency laparotomy and cornual resection or hysterec- 
tomy. 20 However, in patients who are hemodynamically 




Figure 5- Laparoscopic picture of large right interstitial ectopic 
pregnancy in case 4. 



stable, conservative measures may be attempted, includ- 
ing laparoscopy or medical management. 21 There are case 
reports of successful laparoscopic resection of cornual 
pregnancies. 17 - 22 ' 23 Laparoscopic resection may be as- 
sisted by direct injection of vasoconstrictive agents such as 
diluted vasopressin. 4 ' 17 In a report by Tulandi and Al- 
Jaroudi, 24 the management of 32 cases of interstitial preg- 
nancy was discussed. Eight women were treated with 
methotrexate either systemically (n=4), locally under ul- 
trasonographic guidance (n=2), or under laparoscopic 
guidance (n=2). Eleven patients were treated by laparos- 
copy and 13 by laparotomy. Systemic methotrexate treat- 
ment failed in 3 patients, and they subsequently required 
surgery. Persistently elevated serum /3-hCG levels were 
found in 1 patient after laparoscopic cornual excision, and 
she was successfully treated with methotrexate. Subsequent 
pregnancy was achieved in 10 patients. No uterine rupture 
was encountered during pregnancy or labor. 24 

There is no general consensus on the best surgical proce- 
dure for interstitial ectopic pregnancy. Increasingly more 
conservative approaches are being used, such as cornu- 
ostomy instead of cornual resection, as well as laparos- 
copy in place of laparotomy. Several cases of laparoscopic 
cornuostomy have been described in the literature so 
far. 12-18 Many techniques have been described to reduce 
blood loss during cornual resection or cornuostomy. 
Moon et al 18 described using Endoloop in 15 patients or 
an encircling method in 3 patients before the cornuos- 
tomy incision for removal of products of conception. They 
concluded that these methods are simple, safe, effective, 
and nearly bloodless. Other authors described direct in- 
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Figure 6. Laparoscopic pictures showing steps of laparoscopic cornuostomy of large right interstitial ectopic pregnancy in case 4. (A) 
Appearance of myometrium (blanched) and right interstitial ectopic pregnancy after diluted vasopressin injection. (B) Removal of 
placenta tissue using technique of hydrodissection with gentle traction on tissue with toothed forceps and countertraction on 
myometrial tissue with atraumatic forceps. The placental tissue was removed in a piecemeal fashion. (C) Good hemostasis of 
cornuostomy bed. (D) Image obtained after repair of the cornuostomy incision with a few mattress sutures (No. 2-0 Vicryl) and a 
baseball running suture for the edges (No. 3-0 V-lock suture Covidien, Mansfield, MA). 



jection of diluted vasopressin in the myometrium near the 
interstitial ectopic pregnancy as an alternative technique 
to control blood loss during cornuostomy. 4 ' 18 

In our 4-case series, we wish to emphasize the evolution 
and the effectiveness of conservative management in the 
treatment of interstitial ectopic pregnancy and to describe 
the subsequent reproductive outcome. In the first case the 
patient underwent diagnostic laparoscopy followed by 
laparotomy and cornuostomy. In the second case we tried 
a more conservative approach to manage the interstitial 
ectopic pregnancy laparoscopically. Diluted vasopressin 



was injected into the myometrium. Two stay sutures were 
placed, followed by a left linear cornuostomy and removal 
of the ectopic gestational sac. We observed that there was 
no need for the stay sutures because there was no bleed- 
ing after vasoconstriction was achieved with diluted va- 
sopressin. In the third and fourth cases a further modifi- 
cation of our laparoscopic technique was implemented, in 
which diluted vasopressin was injected into the myome- 
trium for vasoconstriction and no stay sutures were used. 
In our series 3 cases of large interstitial pregnancy were 
managed conservatively by laparoscopic cornuostomy. 



JSLS (2014)18:197-203 



201 



Interstitial Ectopic Pregnancy, Warda H et al. 



Future fertility is possible in patients with a history of 
interstitial pregnancy. There is a concern regarding 
uterine rupture because of the weakened myometrial 
scar. This concern exists for both interstitial pregnan- 
cies treated surgically and those treated with chemo- 
therapeutic measures. 24 Uterine rupture at the site of 
prior laparoscopic cornuostomy after vaginal delivery 
of a full-term healthy neonate has been reported. 17 We 
describe reproductive outcomes in 4 patients who un- 
derwent cornuostomy for interstitial ectopic pregnancy. 
All patients delivered by cesarean section without any 
evidence of dehiscence in the cornuostomy scar. Simi- 
larly, Moon et al 18 reported on 11 patients who were 
delivered at term by elective cesarean section without 
any complications after laparoscopic cornuostomy. On 
the basis of the limited data in the literature, consider- 
ation should be given to cesarean section delivery after 
laparoscopic cornuostomy. 

Medical treatment with methotrexate has been associated 
with a failure rate ranging from 9% to 65%. 4 ' 22 - 24,25 The 
best medical treatment regimen for interstitial pregnancy 
remains unknown. 24 

There are reports of other novel attempts of conserva- 
tive management of interstitial ectopic pregnancy. In a 
case of an interstitial pregnancy at 12 weeks' gestation 
for which systemic methotrexate failed, Chen et al 26 
reported success with an intra-amniotic injection of 
etoposide, a topoisomerase II inhibitor used in the 
treatment of gestational trophoblastic disease and other 
gynecologic cancers, including germ cell tumor. Simi- 
larly, there is a report of an interstitial pregnancy for 
which a 2-dose protocol of systemic methotrexate failed 
and that was treated successfully with selective uterine 
artery embolization. 28 

In addition, Katz et al 19 (in 2 patients) and Meyer and 
Mitchell 28 (in 1 patient) reported successful hysteroscopy- 
guided evacuation of interstitial pregnancies under lapa- 
roscopic visualization and ultrasonographic guidance, re- 
spectively. Zhang et al 29 have also reported 3 cases of 
large interstitial pregnancies that were successfully treated 
with transcervical curettage under laparoscopic guidance. 
Diagnostic hysteroscopy was performed in all 3 patients 
before proceeding with transcervical curettage under 
laparoscopic guidance. These authors stressed that such 
procedures can only be performed when the interstitial 
ectopic pregnancy is situated in the proximal portion of 
the interstitium, preferably with a dilated proximal tubal 
ostium in a patient who is hemodynamically stable, by a 
very experienced endoscopic surgeon. 19 ' 28 - 29 



Laparoscopic cornuostomy after local injection of diluted 
Pitressin appears to be a safe and effective treatment 
modality for interstitial ectopic pregnancy. This conserva- 
tive surgical measure appears to have no negative impact 
on the outcome of subsequent pregnancies. 
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